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Mporpama HaB4YaNAbHOI AUCLUNAIHK

1. Onwuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTU HaBYaHHA

i aucuumiinm

Memoto OucyunaiHu € nid2zomosKa chaxisyie 3 KOMM'IOMEPHUX HAYK,
30a0mHuUX po38°A3ysamu KOMIAeKcHi npobaemu e eanysi npogeciliHoi
ma/abo 0ocnidHUYbKo-iHHo8auiliHOI disisibHOCMI y cehepi Komm romepHuUX
HayK, wo nepedbavyae 2n1uboke nepeocMuUCIeHHA HAABHUX MA CMBOPEeHHS
HOBUX UinicHUX 3HaHb ma/abo npogeciliHoi NpakmuKu

KoMmnerenrHocri

®K 3. 30amHicmb 3acmocosysamu cyyacHi iHhopmauiliHi mexHosnoeii, 6asu
0aHUX ma |[HWIi eneKMpPOHHI pecypcu, creyianizosaHe npo2pamHe
3a6e3ne4yeHHA y HayKosili ma HasuyanbHil digneHocMi

®K 5. 30amHicme susenamu, cmasumu ma eupiwysamu npobaemu
00CniOHUYbKO20 Xapakmepy 8 cghepi KoM tomepHUX HAYK, OyiHlo8amu ma
3a6e3ne4yysamu AKiCMb BUKOHYBAHUX 00CMiOHeHb

@K 7. 30amHicmb dompumysamucb emuKu 00CAiOHEHb, @ MAKOXC Npasus
aKademiyHoi 0obpovyecHOCMi 8 HAYKOBUX OO0CAIOHEHHAX MA HAYKOBO-
nedazoeiyHil dianeHocmi

@K 8. CucmemHuli Haykosuli ceimoeasad ma 3a2as16HOKYyAbmMypHUl Kpy203ip
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[Mporpamsi MPH 5. MaaHysamu i BUKOHy8amu ekcriepumeHmarnbHi ma/abo
pe3yJibTaTu meopemuyHi 00CAIOHEHHS 3 KOMI tomepHUX HayK ma 00mMu4HUX
HABYAHHSA MIXCOUCYUNAIHAPHUX HAMpPAMI8 3 BUKOPUCMAHHAM CYy4acHUX iHCmpymeHmis,
KpUMUYHO aHANI3y8amu pe3yabmamu 6a1aCHUX 00CAiI0MeHb i pe3yasmamu
[HWUX 00CNiOHUKIB Yy KOHMEKCMI YCb020 KOMIAEKCY CYYOaCHUX 3HAHb W000
docnidncysaHoi npobaemu

[1PH 6. 3acmocosysamu cy4acHi IHcmpymeHmu i mexHos02ii MowykKy,
06pobneHHA ma aHani3y iHghopmauii, 30Kpema, cmamucmu4Hi Memoou
aHanizy 0aHUX 8esuKo2o obcazy ma/abo cknadHoi cmpykmypu,
cneyianizoeari 6a3u 0aHux ma iHgpopmMayiliHi cucmemu

[PH 7. Po3pobaamu ma peanizosysamu HayKkosi ma/abo iHHo8ayiliHi
iHX#eHepHi npoekmu, AKi 0arMb MOXAUBICMb MepeocMUcAUmMU HaseHe ma
cmeopumu Hoee uisicHe 3HaHHA ma/abo npogeciliHy NPakmuky i
p038’a3ysamu 3Ha4Yywi HAyKo8i ma mexHos02i4yHi npobaemu
Kommn’tomepHoi HayKu 3 00MPUMAHHAM HOPM AKAO0eMiyHOi emuKu i
8PaXy8AHHAM COUiAbHUX, EKOHOMIYHUX, eK0/102iYHUX Ma rpasosux
acrekmis

MPH 8. InuboKo po3ymimu 3a2as6Hi MPUHUUMU ma memoou KoM tomepHUX
HAYK, 0 MAaKoX memo00s102ito HayKosux 00Cni0xeHsb, 3acmocysamu ix y
8/10CHUX 00CNIOMEHHAX Y cihepi KoM tomepHUX HAyK Ma y 8UKAA0AYbKili
npakmuuyi

2. MpepekBi3uTK Ta NOCTPEKBI3UTU AUCLMNANIHU (MicLe B CTPYKTYPHO-NOriYHiiA cxemi HaBYaHHA 3a
BiANOBiAHOIO OCBITHLOIO NPOrpamoto)

OcsimHili KomnoHeHm “Cy4acHi memoodu i mexHonozii 064YuCc08a16HO20 iIHMenekmy” € 00HUM i3 3a8epuanbHUX
Kypcie npogeciliHoi nidcomosku dokmopis ginocogii cneyiansHocmi “Komn’tomepHi Hayku» ”.

Lleli Kypc nidcymosye paHiwe npovYumadi crneyianbHi OUCYUnAiHU mazicmpie Komn’tomepHUX HAyK 8
HaNPAMKY meopii ma cucmem wWmy4yHo20 iHmenekmy i 0ae cucmemamu3osaHe demasnbHe 8UKAAOAHHA OCHO8
meopii, Memodie ma mexHosozili 064uUCA08abHO20 iHMeseKmMy ma ix 3aCmocy8aHHA 8 cucmemax npuliHamms
pileHb 8 eKoHomiyi, 6i3Heci ma ¢piHaHcosil cgpepi. Tomy us OucyunaiHa Mae enuboKi no2iyHi 38°A3KU 3
rnonepeoHimu OUCYUNAIHaGMU HaBYAbHOR20 MAAHY Nid20mosKu 00Kmopie giniocodii.

Mamepianu Kypcy WUpOKO 8UKOPUCMOBYHOMbCA 8 HACMYMNHUX Kypcax 3a subopom “Heuvimki modeni i
mMemoou 8 iHmeanekmyasnabHUX cucmemax», « MawuHHe HAB4YAHHSA».

3. 3MmicT HaBYaNbHOI AUCUUNAIHN

KpedumHuli modysb 8KAKOHAE HACMYMHI Memu

Po30in 1. HelipoHHi Mepexci ma ix 3acmocy8aHHA 8 iHMesneKkmyaabHUX cucmemax.
Tema 1.1. HelipoHHi mepexci Back propagation ma PE®. Anzopummu HABYAHHS.
Tema 1.2. PekypeHmHI HelipOHHIi mepexi.

Tema 1.3. HelipoHHIi mepexti 3 camoopaaHi3ayieto.

Po30din 2. InmenekmyanbHi cucmemu npuliHAmMms piweHb Ha ocHosi Memoody iHOYKMUBHO20 MOOEeM08aHHSA
MryA

Tema 2.1. OcHosHi i0ei memoOdy 2pynoso2o ypaxysaHHs apaymeHmie (MIYA). MoniHomiansHuli anzopumm MIYA
Tema 2.2. Hevyimkuli MI'YA, lio2o enacmusocmi ma 3acmocy8aHHA

Tema 2.3 3acmocysaHHa MITYA 6 3a0a4ax npo2Ho3y8aHHA 8 ¢iHaHcosil cghepi

Po3din 3. leHemuy4Hi anzopummu ma esontoyiliHe NpozpamysaHHs 8 cucmemax o64uca08anbHO20
iHmenekmy

Tema 3.1. bazosi 2eHeMUYHiI as2o0pummu ma ix peanizayis

Tema 3.2 Adanmauyia eeHemu4HUXx an20pummis



Tema 3.3. EsonrouyiliHe npoepamysaHHs . OCHO8HI npoyedypu ma ix peanizauis
Tema 3.4. Piliogi ma mypawuHi aneopummu 8 3a0a4ax Wmy4YHO20 iHmesnekmy

Po30din 4. Cucmemu He4imKoi n102iKu ma He4imki HelipoHHI mepexci

Tema 4.1. OCHOBHI aa20pUMMU HEYIMKO20 a102i4YHO020 BUCHOBKY. Teopema rpo yHisepcasnbHy anpoKcumauito 014
cucmem Hevimkoi nioeiku (FAT ).

Tema 4.2. Hevimki HelipoHHI mepexi , apximekmypa , pyHKUii ma an20pummu HA8YAHHSA

Tema 4.4. KackadHi HevyimKi HelpoHHI Mepexci .ApXimekmypa, aa20pummu HA84YOHHA MA 3ACMOCY8AHHA.

Po30din 5. HelipoHHi mepexci 21uboKko20 HABYAHHA Ma 320PpMKO8i HelipOHHI Mepexci

Tema 5.1. HelipoHHi mepexi enuboko2o Has4aHHA. Apximekmypa, an20pummu, Memoou pezaynaspusauyii ma
30CMOCYy8aHHA.

Tema 5.2. [i6pudHi HelipoHHI Mmepexti 21UubO0K020 HABYAHHSA HA OCHOBI Memoda camoopaaHizauii ( MIYA).
Aneopummu cuHme3sy apximekmypu ma HO8YAHHA, 3ACMOCYBAHHA .

Tema 5.3. 320pmKosi HelipoHHIi mepexci. OCHOBHI Mpoyedypu 320pMKU, MUnu apximekmypu, aa20pummu
HABYAHHA. 30CMOCY8AHHA 8 3a0a4YaX PO3Mi3HABAHHA 306paM(eHb.

[i6pudHi 320pmKosi HelipoHHI Mepexti ma ix 3acmocyeaHHs 8 3a0a4yax 06pobKU MeduYHUX 306pareHb ma
MeOuYHoi diaeHOCMUKuU.

Tema 5.4. PekypeHmHi HelipoHHIi mepexci LSTM. Apximekmypa, Asizopummu HAB4YAHHSA, 81acmusocmi ma
30CMOCy8aHHA.

30n1a0HOBOHO CeMiHApCbKi 3aHamms 014 no2nubneHo2o B8uBYEHHA OKpemux po30inie Kypcy. Ha

CeMiHapPCbKOMY 3QHAMMI KOM(CeH acnipaHm eucmyrnae 3 npe3eHmauicto i rnposodumescs OUCKYCia 1o
npedcmassneHiti memi.

Mepenik mem peghepamis.

1 Deep Learning. DL networks, architecture, training algorithms, methods of regularization

2 Convolutional Neural networks (CNN) Structure , properties, main procedures, properties, training
algorithms

3 Application of CNN for medical images processing and classification

4 Fuzzy logic and fuzzy neural networks applications for control of technological processes and in robots

5 Long Short —term memory (LSTM) networks , structure, properties , training algorithms , applications

6 Hybrid GMDH — neo-fuzzy systems , structure optimization, training algorithms and applications for
prediction and pattern recognition

7 Application of fuzzy neural network NEFClass for images recognition

8 SVM theory and applications for pattern recognition

9 Application of fuzzy neural networks for forecasting in financial sphere

10 Hybrid Deep learning networks. Architecture, learning algorithms and applications
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HaB4YanbHUIA KOHTEHT

5. MeTtoguKa onaHyBaHHA HaBYa/IbHOI AUCUUN/IIHU (OCBITHBOrO KOMMNOHEHTA)

Ana daHo2o oc8imHb020 KOMoHeHmMa po3pobaeHo MemoduyHi eKkazieku 3 ducyunaiHu OCHOBU MPOeKMy8aHHA
iHmenekmyaneHux cucmem: MemooOuy4Hi B8KaA3iBKU 00 BUKOHAHHA aAabopamopHux pobim 011 cmydeHmis
cneyianbHocmi ICMIP: Yknao. 3aliveHko tO.11. — K., 2006. — 88 c.

6. CamocrTiiiHa poboTa cTygeHTa/acnipaHTa

BusueHHs ducyunaiHu ekayae HacmynHi eudu CPC: nidcomoska 00 CemMiHapPCbKUX 3aHAMb ma O@OpPMAEHHS
pegepamy, npezeHmauii.

MoniTuKa Ta KOHTpONb
7. MoniTMKa HaBYaNbHOI AUCUMNNIHU (OCBITHLOrO KOMMNOHEHTA)

Buknaday rnosuHeH 38epHymu yea2y dcrnipaHmie Ha me, wo oucuunaiHa Cy4yacHi memoou i mexHosnoaii
064UC11080/16HO20 [HMeEAEKMY - ye OucyunaiHa, wo 3almMaemMbca po3pobKoo i 3acmocy8aHHAM Memodie ma
mexHosnoeili Ol 8 npukaadHux 300a4ax MPO2HO3YBAHHSA, PO3Mi3HABAHHA 06pasie, Kaacugikayii, KnacmepHo20
aHanizy ma IAL, a makox« Heyimkux modesneli ma memodie 8 pi3HuUx obaacmsx M0OCbKOI dignbHOCMI 8 ymosax
HernosHOMuU ma Hegu3Ha4YeHoCcMm.

PekomeHO08aHi MemoOu HaB8YaHHA: rnpobaemHuli Memod, Memod Mi3K08020 WMmypMy, imimayiliHi enpasu,
npe3eHmayis ma onumyeaHHA cmyodeHmis.

CmydeHmy pexkomeHOyembcA 8ecmu OOKAAOHUU KOHCriekm aekyili. Baxciusum acrnekmom AKiCHO20
30C80€EHHA Mamepiany, 8i0Npayto8aHHa npuliomie i anzopummis 8uUpiuIeHHA OCHOBHUX 3a80aHb OUCYUMAIHU €
camocmiliHa poboma, w0 0038074€ Mepemsopumu OMPUMAHi 3HAHHA 8 06'ekm 8nacHOi 0difnbHocm.
CamocmiliHa poboma 8KaAwYAE 8 cebe YUMAHHA aimepamypu, 027480 saimepamypu no memi, nid2comoska
pedepamy ma npeseHmauyii, a makox« nidcomosKka 0o icnumy.

8. BuAM KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3y/bTaTiB HaBYaHHA (PCO)

MomoyYHuli KOHMponb: hpoHmansHuli (ycHull, nucemosutli), MKP, pechepam, donosioe.
KaneHdapHuli KOHMPOnb: NPo8oOUMbCA 08i4i HO cemecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY BUKOHAHHA 8UMO2
cunabycy.

PelimuHeosa cucmema OUIHIOBAHHA BK/KOYAE B8Ci 8UOU MeCmyB8aHHA: KOHMPOsbHI pobomu, AKicme
pegepamy ma sucmyny 3 npeseHmauiero. KoxHuli acnipaHm ompumye csili nidcymkosuli pelimuHz o
oucyunmiHi.

PelimuHe acnipaHma 3 KpedumHozao MoOynda CKNadaemocA 3 6asis, AKi 8iH ompumye 3a:
- HanucaHHa MoOynbHOI KOHMPOsbHOI pobomu;
- pehepam ma sucmyn 3 ripe3eHMauiero;
- 8i0noegidi Ha ek3ameHi.



Cucmema peilimuHaosux (eazoeux) 6anie ma Kpumepiie oyiHIOBAHHA:

Memoo Kinbkicmeo MiHimanbHa oyiHKa 8 MakcumanbHa oyiHKa 6
OYiHI0BAHHA 6anax 6anax
ModynbHa

KOHMpOoAbHa 1 12 20
poboma

pecgepam 1 12 20
Bucmyn 3

npeseHmauyiero 1 12 20
Cmapmoeuii 36 60
pelimuHz

Icnum 1 40
Midcymkoesuii 60 100
pelimuHe

Cyma cmapmosux 6asnie ma 6asie 3a ek3ameH nepesodumescsa 00 ek3ameHayiliHoi oyiHKu 32i0HO 3 mabauyero:

100...95 BiomiHHO
94...85 Lyxnce dobpe
84..75 Lobpe
74...65 3a0o8inbHo
64...60 JlocmamHeo
MeHwe 60 He3adosinbHo
cmapmosuli pelimuHe
meHuwe 36 banis He donyweHo

9. [odamkosa iHghopmauia 3 ducyunniHu (0ceimHb020 KOMMoOHeHmMa)

e riepesik NUMAHb, AKi BUHOCAMbCA HA cemecmposuli KOHMposb (Harnpuknad, Sk 000amoK 00
cunabycy);

®  MOXAUBICMb 3aPaxy8aHHA cepmughikamis MPoxoOxeHHA OUCMaHyilHUX Yu OoHAAlH Kypcie 3a
8i0M0BIOHO MeMamMUKOI0, 3arnNpPONOHOBAHUX /IEKMOPOM;

e jHwa iHgopmauyia 0na cmyodeHmis/acnipaHmie w000 ocobausocmeli onaHy8aHHA HABYA/bHOI
oucyunniHu.

Po6ouy nporpamy HaBYanbHOI gucumnainm (cunabyc):
CknapeHo rpog. 3aliveHko ..
YxBaneHo Kadpeaporo MMCA (npotokon Ne 9 Bia 24.06.2020)

MoropeHo MeToauuHoto Komicieto ITICA (npoTtokon Ne 9 Big 25.06.2020)



